An investigation is made for unsteady magnetohydrodynamic (MHD) thin film flow of a third grade fluid down an inclined plane with no slip boundary condition. The governing nonlinear partial differential equations involved are reduced to linear partial differential equations using regular perturbation method. The resulting equations were solved using method of separation of variable and eigenfunctions expansion. The solutions obtained were examined and discussed graphically. It is interesting to find out that the variation of the velocity and temperature profile with the magnetic field and gravitational parameter depends on time.
INTRODUCTION
In recent years considerable interest has been developed in the study of the flow of nonNewtonian fluid down an inclined plane because of its important applications in science, engineering and technology. Examples of their application can be found in ink-jet print, polymer processing, silvering processing, plasma enhanced chemical vapor deposition as well as in magnetorheological thin film deposition.
Because of the complexity of non-Newtonian fluids, it is very difficult to analyze a single model that exhibits all its properties. The normal stress differences is describe in second grade of nonNewtonian fluid, but it cannot predict shear thinning or thickening properties due to its constant apparent viscosity. The third grade fluid model attempt to include such characteristics of viscoelastics fluids.
Many authors have successfully analyzed the nonlinear differential equation governing the flow of a third grade fluid [1] [2] [3] . Asghar et al. [4] examine the effects of partial slip on the rotating flow of an incompressible third grade fluid past a uniformly porous plate. Miceel and James [5] discuss the effect of replacing the standard no slip boundary condition of fluid mechanics applying for the so called Falkner-Skan solutions, with a boundary condition that allows some degree of tangential fluid slip. Ellahi [6] discusses the slip condition of an Oldroyd 8 -constant fluid. He [7] [8] [9] introduced a new perturbation method which is a combination of regular perturbation method and homotopy as used in topology. Siddiqui et al. [10] , Khan and Mahmood [11] , Aiyesimi et al. [12] and other authors recently applied this newly introduced Homotopy perturbation method to solved nonlinear differential equation that governing the steady thin film flow of a third grade fluid down an inclined plane.
In this paper, we obtained an analytical solution of unsteady MHD thin film flow problem for a third grade fluid down an inclined plane with no slip boundary condition as formulated in Aiyesimi et al [12] . The governing nonlinear differential equations involved are reduced to linear differential equations using regular perturbation method. The resulting equations were solved using method of separation of variable and eigenfunction expansion.
PROBLEM FORMULATION
In Aiyesimi et al. [12] , we studied MHD thin film flow of a third grade fluid down an inclined plane.
We assumed that the flow was unsteady, the ambient air was stationary, surface tension negligible and the thin film is of uniform thickness  . The whole system was subjected to magnetic field and in the absence of pressure gradient, we obtained : 
with the boundary condition,
and initial condition, 
with boundary condition,
and initial condition, We define the following non-dimensional quantities: In terms of these above non-dimensional variables and parameters, equations (1) - (8) are written as (as we dropped "hats" for convenience):
with the boundary and initial condition:
Solutions of the Problem
The basic requirement for the application of solution by perturbation method is the existence of small or large parameter in Equation (9) 
Substituting Equation (17) into Equation (9) - (12) and collect the like terms base on the power of  , we have:
First order problem 
In order to solve Equation (18) which is Initial Boundary Value Problem (IBVP) together with Equation 
The solution of Equation (25) with boundary condition (26) is given as: Substituting Equation (27) into (24) to give:
Also substituting Equation (28) into Equation (18) gives:
The boundary and initial condition (19) and (20) becomes:
Equation (29) and boundary condition (30) are linear and homogeneous, which have a solution of the form:
Substituting Equation (27) and (32) into Equation (24) to gives:
Solving first order problem, Equation (21) can written as: 
The eigenvalues and eigenfunctions of the corresponding homogeneous problem of Equation (34) when
is a complete sets, we may consider for the solution of Equation (34) an expansion of the form:
substituting Equation (32) and (37) into (17) to obtain: Next, we find the approximate solution for energy Equation (13) 
Substituting (43) into (41), (14) - (16) to obtain the following:
Solving Equation (44) 
where, 
RESULTS AND DISCUSSION
In this section, we discuss the behavior of the velocity and temperature profile u and T of unsteady MHD thin film flow of a third grade fluid as it move down an inclined plane in the absence of slip parameter. 
 Ec
It is observed from Figure 3(a)-3 
CONCLUSION
The unsteady MHD thin film flow of a third grade fluid down an inclined plane with heat transfer has been studied in the presence of a uniform magnetic field. The effect of magnetic field parameter and gravitational parameter on the velocity and temperature profile has been investigated.
It is confirmed that for any value of magnetic field parameter and gravitational parameter, it has a mark effect on steady and unsteady state time of both the velocity and temperature profile. Also, it is interesting to find that the variation of the velocity and temperature profile with the magnetic field parameter and gravitational parameter depends on time.
